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TOPICS AND INTRODUCTORY COLUMNS OF LABORATORIES38
The major goal of our laboratory is to elucidate the molecular basis of the activity of various bioactive substances by
biochemical, physicochemical, and synthetic approaches.  These include studies on the mechanism of sequence-specific
DNA cleavage by antitumor or carcinogenic molecules, studies on the DNA recognition of zinc-finger proteins, and
model studies on the action of ion channels.  In addition, artificial designed peptides have also been developed as useful
tools in molecular biology and potentially in human medicine.
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Novel Strategy for the Design of New Zinc
Finger: Creation of Zinc Finger for AT-Rich
Sequence by α-helix Substitution
A novel strategy for the design of a zinc finger peptide
on the basis of α-helix substitution has been demon-
strated (Figure 1). Sp1HM is a helix-substituted mutant
for the wild-type Sp1(zf123) and its α-helix of each fin-
ger is replaced by that of fingers 4-6 of CF2-II. The circu-
lar dichroism spectrum of Sp1HM suggests that Sp1HM
has an ordered secondary structure similar to Sp1(zf123).
From the analyses of the DNA binding affinity and speci-
ficity by gel mobility shift assay, it is clearly indicated
that Sp1HM specifically binds to the AT-rich sequence
(5’-GTA TAT ATA-3’) with 3 nM dissociation constant
(Figure 2). Moreover, the zinc finger peptides for the se-
quence alternating between the AT- and GC-rich subsites
can also be created by the α-helix substitution. This strat-
egy is evidently effective and is also more convenient
than the phage display method. Consequently, our design
method is widely applicable to creating zinc finger pep-
tides with novel binding specificities.
M. Nagaoka, Y. Doi, J. Kuwahara, Y. Sugiura, J. Am. Chem. Soc., 124,
6526-6527 (2002).
Basic-Peptide Mediated Protein Delivery
into Living Cells
A basic peptide derived from HIV-1 Tat has been re-
ported to have the ability to translocate through the cell
membranes and to bring exogenous proteins into the cells.
We have demonstrated that these features were observ-
able among many arginine-rich peptides including
octaarginine (Arg)
8
, and the presence of a ubiquitous in-
ternalization mechanism for arginine-rich oligopeptides
has been suggested [1]. Branched-chain arginine peptides
were also found to translocate through the cell mem-
branes, which suggested the importance of arginine clus-
ter for the internalization [2]. Among the branched-chain
peptides examined, the peptide having eight arginine resi-
dues showed the most efficient translocation. The charge-
dependent way of internalization was basically similar to
that observed for the linear oligoarginine peptides. The
above findings would provide new insights on the translo-
cation of arginine-rich peptides and on the design of car-
rier peptides for intracellular protein delivery.
1. T. Suzuki, S. Futaki, M. Niwa, S. Tanaka, K. Ueda, Y. Sugiura, J.
Biol. Chem., 277, 2437-2443 (2002).
2. S. Futaki, I. Nakase, T. Suzuki, Y. Zhang, Y. Sugiura, Biochemistry,
41, 7925-7930 (2002).
